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optically inactive acyloxyethyl azetidinone derivs. using microorganisms or 

enzymes 

Patent Assignee: SANKYO CO LTD (SANY ) 

Number of Countries: 001 Number of Patents: 002 

Abstract (Basic) : 1^.^280295 A 

Beta- lactam cpdsT are produced by hydrolysing cpd. (dl substance) of 
formula (I) selectively by means of microorganisms or enzyme to derive 
optically active cpd. of formula (I) where Rl is H. (Rl is acyl; R2 is 
(substd.) alkyl, alkenyl, alkinyl, aryl, alkylthio, alkylsulphonyl , 
arylthio or arylsulphonyl or acyloxy; R3 is H or protective gp. for N 
atom) . 

Optically active 3- (1 -hydroxyethyl) -2 -azetidinone deriv. can be obtd. 
from optically inactive 3 - (1 -acyloxyethyl) -2 -azetidinone derivs. (dl 
substance) by means of microorganisms or enzyme. The prods, are important 
intermediates for prepn. of carbapennem and pennem deriv. having 
antibacterial activity. 

As microorganism may be various bacteria, yeast and fungi. Bacteria 
yeast and fungi. Bacteria include Arthrobacter simplex SANK 73560 (IAM 
1660) , Bacillus subtillis SANK 76759 (IAM 1069) , Chrombacterium violaceum 
SANK 72783 (ATCC 31532), Flavobacterium capsulatum SANK 70979 (IFO 12533), 
and Flavobacterium meningosepticum SANK 70779 (IFO 12535) . Yeast includes 
Aureobacidium pullurans SANK 10877 (ATCC 15232) , Candida albicans SANK 
50169 (IFO 0683), Pichia farinosa SANK 58062 (LAM 4303), Pichia terricola 
SANK 51684 (FERM 8001), Rhodotorula minuta SANK 50871 (IFO 0932), and 
Saccharomyces cerevisiae SANK 50161 (IAM 4512) . fungi includes Aspergillus 
niger SANK 13658 (ATCC 9142) Gliocladium roseum SANK 10560 (FERM 8259), 
and Humicola asteroidea SANK 14981 (FERM 8260) . 

Enzyme may be microorganism origin or animal or plant cell origins, 
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i^-t y y as £ ( ^ o fit & g t t % ^ ig fc r 4 d» 
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< it -co 2 r 4 gg(^:^R 4 it, m&\~tz%<o}iF\n 
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a 3S % (-t<0»&3£it, fcfrc^^fcR 4 * 1 !!^^ 
^tU^ti J:l,7x i ^|<Ottft^^« 
A— *LOt&fc* 1 ~ 3 iHOt 
H c> O * U t % X \.-o ). 
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~3«©£ft&oatftSfc*L-CW^. ) , 

ft: £ t? h h ] £ f i 5 o 

- & a; (u * *r -f h it %■ m o 5 t, 0 & <t & m \% 

<!» a* $ a» % T-tf /u, r o f ^- - a- , 7* ^ ij a- 
ft i < L »£ . -<//^j£ti?)OTyTtc^t| 
-U (fift^?.S«iS4f i - 3 <B L T 4> J: 

V * 0 * O ^SH7^*^(>f^ % x^^)^ 
Ta^a***-;/ X A* * * y\ 

^"^^JK-^C**. #5: X ) £ t? * 6 3 , -C 
€> 7 . a 2 K ft £ =h £ 7 a- t f « t 
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TOCh < x $> * 0 
C JfflE ] 

Arthrobacter simplex SANK T3560 ( LAM 1660 ) 
Bacillus subtills SANK 76759 ( LAM 1069 ) 
Ohromobactariura riolaceuni SANK 72783 (ATOO 31532) 
Flavobacterlura capsulatum SANK 70979 (tFO 12533) 
Plavobacterlura menlniroaepticum SANK 70779 (IFO 12535) 
C 6* * 3 

Aureobacldlum pullurana SANK 10877 (ATOC 15232) 
Candida albicans SANK 50169 ( IFO 0683) 
Pichia farinoaa SANK 58062 ( LAM 4303) 
Pichia terricola SANK 51684 (PERM 8001 ) 
Rhodotorula minuta SANK 50871 ( IPO 0932) 
Saccharomycca cerevisiae SANK 50161 ( IAM 4512) 

C * K B ] 

Aspergillus nJgar SANK 13658 (ATCO 9142) 
Oliocladium rosaum SANK 10560 (PERM 8259 ) 
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HumlcoU asteroidea SANK 14981 (FERM 8260 ) 
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ft £ 4* & 6 *5 , Al*#Jllf5ttOffi«Mft&tt« 

^^i^-WIK-C, yu a - * 1 - 5 % „ -« 
7* r X 1 - 3 % , f# # x * 0. 0 5 ~ 0. 5 % pH 6. 5© 

ffi & o * % ft £ *-» «, * o c<ow& % mzubmK. 
x ^> x k* r * = - * * m® * ten & 3Fm . mm 
ft E ite o ternx. % «•/ y * . i»ex^^^ra« 

K % * 2 » „ 7T-^>^Tft 
«*£Sattt4, ? f>KKJRiS, gl 3fc <JS fel 
ttK & # i£ ( m*.tt F«S0 4 • 7H 2 0 . MgS0 4 • 7H 2 0 . 
Zn90 4 • 7H 2 0 fx if ) 0 001 - Q.0 1 % ^UOt «6 C 

jLWC, i ^ f 5 - -te* (Carboxylic — ester hydrorase , 
BO S. 1. 1. 1 . W X. tt 7* ^ flF IK £ * O If? m A . PLE ) 
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ftUdiBfifcn i - < BH, 0* 3K 8= w: 
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*f6^0m»«rttt"«> 6 it & % OH* ¥1 JgS 89 5 9 
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Scheme 1 



T V y CD <f- * 7 xz^ft^ti t ft ^ %J (J) 30* m 

Pukuyama ^ ( J. Am. Chem.Soc. _102 2122 (1980) ) O ^ ffi 
l£{tE-PT6k-£LOl.>"C4£690S 60-19763 # (O ^5 
m K 1 0 it & *fo (9) A* f K 4 o ft % (9) frh -h 
*s '< -< * J« M & < ^i5fe^^^PS 59-46265# 
^C^fiF^Bfi 59-51286 -^«l^$n-r\.^ 0 

(3S t 43)— 1— ( 4 - / h^^73i-A^) - 

3 - C ( 1R) - 1 — t Ko^yxfA)-~4-x 

f- ^ a, - 1 —T M + ; X 
OH 



j * 



OOH 5 

d/-3, 4-h7^^-1-( 4- / h ^ 7 
^ - ^ ) - 3ot- C OR*) - 1 -T -fc h^^ai^^) 



—620— 



— 4 — - A* - 2 - 7 -tf f / y y (60 *V ) 

Pichia farinoaa SANK 580 62 ( I AM 4 30 3 ) t ft *C B 

fetcj:03oic-C24«Fpgffit 5J§*-r*o « # 
^-eitiiiLtff f»*isa4«* (76 

^tij. af = o.32 ) K J: 0lt«i!ti t @ Wib^^i 

21 *9&m btLtZo 

(a) 24- -1 35- ( o = 1 , CHdj ) 
NMR ( CDc^j ) . Jppm : 1. 2 7 ( 3 H , d , J = 6 Bz ) . 
2.55(lH,d,J = 2Rz). 3.38(lH.dd.J = 2&r>*4 
flz) , 175(3H.i), 4.1-4.5 ( 1 H. m) . 4. 6 0 ( 1 H , 
t,J=28z), 6.7 5 - 7.6 0 ( 4 H, A 2 B 2 M) 

( 3R , 4R ) -1-(4-yh^>7X^yu) 

- 3 - C (tR) — t Kp^-yxfA)-^-if 

- — 2 — T -bf ^ v> y X 

0 T°l 

0CH 3 



ftB303 61-280295 (7) 

d^-3,<-^7y^-l-( 4 — y h # 7 
x ^ yu ) -3a-C(ta*)-1-T-teh**x*ji,] 
— 4 — if - 2 - 7^f y (80^) ^ 

Rf = 0.3 2 ( v ^ n - * t 7/|^® xf a,= 1/i) 
mp 96-105* 

NMR ( ODc/j ) Jppm : 1. 3 7 ( 3 H , d . J = 6 H z > , 
2.5 5 ( 1 H . d , J = 2Rz) . 14 0 ( 1 H , dd . J = 2 . 4 Hz) . 
3.7 5 (3H, a ) , 3.9-4.4 ( 1 H, m) , 4.4 5 ( 1 H, t . J 
= 2Bz) . 6.75-7.6 ( 4H , A 2 B 2 ) 

vtm n 3 

( 33 , 43 ) ~1-(4->h^-^7Ji - yu ) 
~ 3 - C (1R) - 1 — E Kp^-vxf^)- 4 - 
f- =- a* — 2 — 7 -V f- is ; y 



OH 




d/ — 3. 4-h7V^-1~( 4 — y h + 7 

x^yv) _ 3o- C (1R*) - 1 ;y/-f^**.y 

1 ^ ^ ) — ^ — x ^ ^ ^ — 2 — T f- J y y 

(500 ny) 4: Bacillus aubtilia SANK 76759 ( IAM 
1069)J:fFlCAttcfCJ: 028*CX-24B#|HJSt *> % 

^«a^«^(5i8«y)^rvi;*^A.w«^n^ y 

1/1 ) *c x o **«-r * t § toit&m 148 

C<0£ 4 -200* ( 0= 1 , OHc/ 3 ) 
mp 13 3° 

NMRn^^^j i -c b iX tcit & m <o * n t - 
^ffifll 4 

(33,4s) -1 - ( 4 - y Y-*.yy^-As) 
~ 3 -- C (1R) - ti Ko^^x^^u] - 4 - x 

- - 2 - T -tf + *J> y x 



OK 




d/— 3,4 — 1— ( 4 — y h ^ 7 

x = ^ ) -3a- [ (1R*) — 1 + -y 

x a* ] — 4 — x ^ - — 2 — T -hf y y y 
(120 »y) & Aapargillua nigar 8ANK 1 3658 (ATOO 
9142) t&KA&:ti:X*)2B-C-t:4SBZm&£ ) % 
*"t*o * 10L * gfc R x yu Jfc ffi ^ T ^ n £ 
S£ $1 f£ (i08oy ) 4f '/ !l *yyv»iS^o^r h>r 

? ^ < — ( ^?B^*?Z//&®t3L<f-A, = \/\ ) 

C«] J 4# -87' ( 0 = 1 . CHe^ ) 

nmr kxxmw i -eftbntc <t&yn<o**it~ 

t t fc 0 
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ft to m s. 

( 3R , 4 R ) - J - ( < - > M 7 X r ^ ) 

-3 C ( 1R- ) - t. Ka^yx^^) — 4 - x. 

1- - a, - 2 — T 4£ *f- *s J y 




di-2. 4-b7'S*-\~( -y 7 

X ^ A* ) - 3a- C ( 13* )-!'- ^< s */ <\ A, 

* * y * T * 1 - 4 - * 7- - A, - 2 - T M <J- V 

/ V ( 128 q? ) £r Bacillus subtilis SANK 76SG9 

C I AM 1 069 ) K A & K J: 0 28 t f 36 8$ 

WIS t 5 i$Stio *g^#fcfite*^^^l&mL 

xftbtizmmmftc i\$ <* ) * * v # * *m 

f& f a Y ? y y 4 - ( *y?ti^*rVy/&&L 
^ = 1/1 ) K: X 9 ffl«T^ i BKll ii 

COd° + 170° ( C=1 f OHO/j ) 
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mp 128° 

9k mm 6. 

(33, <3 ) - 1 - ( 4 - > ^^Ky.y>) 

- 3 - C ( IB ) - 1 - fc Ko*£/X*-*)-4 

- X A* - 2 -. 7 -fe" f 4^ y ^ 




d* - 3. 4 - h 7 V J* - 1 - ( 4 - > ^ * v/ 
x^A)-3a-C(1R*)-1- -< y ✓ -f 

+ '/ x f ^ ] — 4 - Jf- = ^- 2 — ~T M f- 
J ~y C 80 «V ) $r Bacillus subtilis SANK 78759 

i^K a&jc J: 0 28 r-0 48 BSWUfi£5J*#-f 
£ j& 1* ( M* * ) * *s V * ? &m m f a h 

7 7 *f — ( > y ° »r t > / ft jg x — 1/1 , 

UV P 'y 7& m , Ri=a22)rcjr9f*3«(-f*<bB 
fill <t ^ « 10 "Vi'^ibtifco 

C<Oj> 5 ° -19.5° ( 0 = 1 . 0H0/ 5 ) 



NMR (CDC/j) 0ppm : 1.2 4 ( 3H, d, J = 6Hz ) f 
139 ( 1H, d, J = 2Hz ) t 3.22 ( 1H, dd, 
J = 2, 5Hz ) , 3.70 ( 3H, s ), 3.9-4.4 
( IK, m ) . 3.95 ( 1H. d, J = 15Hz ) , 
4,59 C 1H, d, J=15H2 ) , 6.70 - 7.25 ( 4H, 

a 2 b 2 m ) 
ft W 7. 

(38, 43 ) - 1 - C 4 - > My^yi?^) 

- 3 - C ( U)-1"tKo#^xfji/]~< 

- X = A- — 2 - T-fef^^y y 




d/ — 3. 4-hyx^-1-( 4 — > J. * 
y •>> a- ) — 3<J - C ( IB*) — 1 - * a* S /i/ 

* v x 7- a< 3 - 4 - x 7- ^ a- - 2 - T-tr^^y 

y ( 168 off ) Pichia farinosa SANK 58062 

( IAM 4303 ) tf^KB&Kj: 0 28 tt:48 B# 



U t§lbK6ffi4St^ ( 1 7 9 * ) * .y 1 ) $ f a, 
1& fa ? ° Y 7 7 7 <f - ( i/9a^*y-y/%£ 

®.*i-A,= \/\)Kx*)nn-t%t &#i<t<£ 

% 13 eg p, fz o 

(0 2 j}° -8° ( 0=1, OHCJj ) 

NMR It ^ 26 W 6 ~(:fthKtl1t&%D<DZ:±lt~ 

8. 

(33, <8 ) - 1 - ( 4 - > ^ »4/7x^^) 
-3-C ( — l-fcKofrS'X^A-)— 4 




di — 3.4 — h 7 > ^ — 1 — ( 4 — / Y *t *s 7 
x a ) - 3a - C ( 1R* ) - 1 + 
VX^-aO — 4— & A* - 2 - T-t^v^y ^ 

( 38 cy ) ^ pichia fariuosa SANK 58 062 ( IAM 
4303 ) t^KiBfelCi: 0 28 fC48^KI & t 



* t &toit&*fa 5 * ft b n t o 

(a) J D 4 ° -120° ( C=0.5, OHO/ 5 ) 

nmr \t & ft #j i t^enfcit^^o^nt- 
3* ft 9.. 

( 33 , 43 ) — 1 - ( 4 —t y * y -< V *s As ) 

- 3 - C ( 1 R ) - 1 -rg Ko#yxf ^) - 



OH 



OCHj 



d/ - 3. <-h?y^-1-( 4- > M 
^ ) - 3a - C C IB* ) — 1 — T-t h + •> i 
^ ^ ] - 4 _ :t 7. - _ 2 - T -fef ^ y y X (31 
■P ) * Pichia farinosa SANK 5 806 2 ( IAM 4303 ) 

* * ffi #J 6 iPlQUCjQitU B (ft {fc 
4 «?i'^f>Kf:„ 

,24 
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nmr \% % % w 6 -e & e> n fc ft ft o * K <t — 

I? ffli 09 10. 

(3S, * S ) - 1 - ( 4 - > ^ -y 7 x - ^ ) 
- 3 — C ( 1 R tKo+yi^-ju] — j 

-7x^/u«^*x^^/u- 2 — 7 + & / y 



-SPh 



OOH 3 



C«Dd° -16° ( 0 = 0.4, 0H0/ 5 ) 



d* - 3, 4 - Y y s * - \ - ( < - > U 7 
X — yu ) - 3a — C ( 1R*) - 1 y / ^ A* * 

V x. f- a* ] — 4 — 7 x.^Asf-jrs.f'^A,— 2 
- T * 7- v> y ^ ( 110 «y ) Bacillus subti lis 
SANK 76759 ( I AM 1069 ) t # K A & frC J: 0 
23tt'JBfU * "f 60 «*tt^S^«xf ^ 
-C»fflLX»fcH<&fi£*<*( 1 3 8 m ) * ij 

y/ft®xf = t/1 , Rf-0-5 ) Kxotnm 
-f * t B &) it -Br to 22 *9 htitc 0 



C«] 2 D 4 ° -123° ( 0=1 , CHO/3 ) 

NMR (ODC/5) ^ ppm I 1.35 ( 3H, d , J = 6Hz), 
- 2.25 ( 1H, s ), J.41 ( 1H. dd. J = 6, 
15Hz ) , 3.71 ( 3H, s ) , 4.28 ( 1H, q, 
J = flHz ) f 4.75 ( 1H t d. J = 2-5Hz ) , 
6.6 - 7.6 ( 9H, m ) 

& m n 11. 

( 33 , 43 ) - 1 - ( 4 - / h i/ y As ) 
-3 C ( IB ) - 1 - K ° ^ V x f a> ] - 4 
-7x = A-f ^-xf iyi/ - 2 — T -tf r *s y ^ 

- 3, 4 - !• 7 y^ - 1 - ( * - / Y * -y 

-cy.y^)- ja-C ( 1R* )-1 - -< ^ ✓ -f 
yu^-^-yx^-yu} — 4 — 7 ^.s.^'f-^x^-.^A' 
-2-T-tf^-^y^( 1 60 **) Bacillus 
Sublil is SANK 76 75 9 ( I AM 1069 ) t ft* K 1 B 



jc 0 28 r -c 4 Bfy]Jg#-r* 0 x 
f A'tH&ttJLtl|ibn4S4i«^( 92 ) * 

'J * ^ ^ ° h / 7 7 >f - ( ^ a 

^ t y/g^igxf a, = 1/1 , uv 7 y 7*^{fl f 
Rf*0.4 ) K X 0 fit & -f Z t B ft <t & %B 1 Z * & 

CoO 2 ,). 0 ~54° ( 0=1 , CHOJ 3 ) 
NMR (ODOI3) a ppm : 1.28 ( 3H. d, J = 6-5 
Hz ) , ~ 14 ( 1H, S ) , 3.71 ( 3H. 3 ) , 
3- 3tJ ( 1H, dd, J = 4, 2Hz ) 9 4. 07 ( 1H, 
d, J = 15Hz ) , 4.60 ( 1H, d, J = 15Hz ), 
4.0 - 4.3 ( 1H. m ) , 4.28 ( 1H, d, 
J = 2Hz ) , 6.7 - 7.5 ( 9H, ro ) 

% mm 12. 

( 3R , 4B)*-)-7lJ^-3-( ( 13 )— 
t y a * ~y A, ^ - 4 - 7X^^f^-xf^ 

As-2-T4d7-iSSy 
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d/ - 3. 4 — h y y ^ - 1 - T'J^-3a- 
C C 1ft* ) - 1 ;y/^^^fVifA')- 

( 5 20 ■» ) Bacillus subtilia SANK T 6 7 59 

( I AM 1089 ) tffKAfefC J: 0 28 t t 3 B fHJ 

( 2 50 -p) v 'J *y^»/fi*^ ° 
t y jr 5 ? 4 - ( ->^D^*^^/e^r«^f>^ 

to 43 i*^ e> ix t o 

C«3 2 d° C 0=1 • OH0 ^5 ) 

NMR (0D0/ 5 ) ^p pm : 1.29 ( 3H, d, J=6H*), 
3.31 C 1H, dd. J = 2,5, SHt ) , 3.4—4.4 
( 2H, m ) , 4,47 ( 1H t d, J = 15Hz ) f 
4.9 ~ 6 0 ( 4H, m ) , 7.1 ~ 7.5 ( 5H, m ) 

* n n 13. 

( 3B f 4B ; - 1 : y y K ?j ^ — 3 — 

C ( U ) -t Kp tC/^f " 4 - ^ ^ - 
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4/ - 3, 4 — h 7 V ^ — 1 — ~* V :? K ') ^ 

— 3 « - C ( ift*) ly/^f A^ + vif ^) 

- 4 - i^^A- - 2 - T-tif-^y ^ ( 90*9) 
Bacillus subtilis SANK 7 67 5 9 ( I AM 1 069 ) 

=s=0-35 )Kni!«t4i gfft{b^&>9.4^ A% 

C<O d +2.8° ( 0=0.94. 0H0* 5 ) 

nmr u # 51 h 6 x- n <k o * n £ - 
fktoWi 14. 

(3s t 4a) — i-^yytKV^— 3 — 

C ( 13 ) - t K n*yx?-*0- 4 - JC = /u 



- 2 - T -tf * J ~s 




d( - 3, 4 - 1" 7 - 1 - v * t K 9 a- 

- 3« - C ( 1B* ) - 1 5 3/ */ <i » Jt * *S x 

^-A-] — < - if s juT-tff i?y y ( 40 *9 ) 

Bacillus subtilis SANK 76759 ( I AM 1 0 69 ) 
*#K:2St:-03BMi&*-fS. * 

w 1 3 tmtoKtomi-* hmi&it*m \* * & n 

COS° -52° ( 0=1, 0H0< 5 ) 

nmr kt & % m 6 -e & e> & s* it & ®> (o %n 

Xttfll 15. 

( 3S , 48 ) — 1 1 :/ V K KUa^-3- 

C ( 1 ft ) — fc Ko^'/xf^)-<-7xsA 




Ph 



dJ-3.4-h?:/.*-1 : v 3> K ') ^ - 

3* - C ( IB* ) - 1 syy-fA^^yx^AO 

— 4 -7. x = A^^-^-3i^ = /u — 2 - T -tf f / 

y( iii*)tfl1tfiu tH«lc«i, &® 

Ca) D -13° ( 0=0.65, OHO/ 5 ) 
NMfl (0D0/ 5 ) 3 ppm : 1.28 ( 3H t d, J = 6Hz), 
- 2.8 ( 1H, S ) , 3.35 ( 1H. dd , J = 3, 
5H2 ) # 4.2 ( 1H, m ) , 4.34 ( 1H, d, 
J = 3H2 ) t 6.04 ( 1H, s ) , 7.2 - 7.4 
( 1 5H, m ) 

nmw i8. 

U - h 9 y^ - 1 - ( 4 - > Y * v y - 
) - 3a - ( 1-t y a * <y ?- a, ) - a - 
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OH 



OH 5 



A 



00 2 H 



OO H 5 



d/ - u - ^ ^ - 1 - ( 4 - / h * *:/ 7 

x ^ ) - 3a - ( 1 - 

yv ) - 4 - «-T-«*-i>/ 

v 50 «V * Bacillus subtilis SANK 767 59 ( IAM 
1069 ) ^tC A^fCI 0 36B$fUlfii,h5i£#-f 

f£ # ( SO * ) * '/ 'J * ^ o ' f ^ 

y y 4 - ( yfa^*? = 1/5 

!iSft/xOWiU%is * a* » e n . 
* 26 w 1 r. 

3, 4 _ h 7 y ^ - 1 - ( < - > h * -X 7 31 - 



-< y s> it df-yjj*''*— ft f — 2 — T-tff- 
y x 



OH 

A 



OH 3 
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O^ /Ph 



OCH 5 



7 X i ) — 3a — ( 1 - -:x/>(^i^yxf 
X 80 W N , N - X / 7" A' * T i K^, 

& £fc 7jc 5fc ^ h 'J * AOffftT^y^^^B'-f 

Bacillus subtilis SANK 7 67 59 t f£ VC A & X 
*L*tt£tfcft'(S0*)* 

h ? 7 y 4 - ( -x ^ c^^rir ^ / 6£ e£ ^ ^ a- 
= 1/1 , Rf*0.5 , uv 5 ^ / ^m )K J: OWH 
•f * t it & & g &U it & % 20 A* ft b o 
^ ft #J 1 8. 

3,4 - Y 7 s * - 1 - ( <-/,h»y7X^ 
^ ) - 3a - ( 1 — t K ° * *X -X ^ A* ) - 4 — 



7 — a, f- * 1) A* — } <f- As — 2 — T 4£ T *S 




d|-*4-h?v.X— 4 - / h * X 
7 x ^ ) - 3a - ( 1 s x W < A> * * *S 

2 — T «tf v> y 5" 20 "Pfc Bacillus subtilis 
SANK 767 59 £ # K A ffi J: 0 36 BSftfl J§ « -f * e 

\\ m * *s * * ¥ »HM 9 ™ \ ? ? 7 A - 
( '/^o's + ty/ftiaxf ^ = 1/1 , Bf * 

o.4, vv 7 >>7'&to)Kxotitn-tztit&m 

fc g to it & m 5 * # F> *x o 

ft W 1 9. 

( 38 . 43 4 - > Y*V73L~A,) 

-3-C C 1R) Ka+^xT-A*) — 

4 - xf - 2 — ~7 M f~ & S V 



OH 

OH 5 T~f 

0 U 

^-^OCH 5 

T J / T 'X 7 - -tf ( f - Acylaminoacid 
aminohydrol ase EO 3.5.1. 14 ) 5 0 0 J^. ffi 3&r 5/kj/«/ 

O *£ <k ^ - a, j* % ^ tr S 7k i »J y^tg[« 

ffii ( PH7.0 ) SO i/ tCgi»f 0 C tLK dj - 3, 4 
- h 7 ^ ^ - 1 - ( 4- / h+i/7XSA^)- 

3a - C ( IB* )-T*h*fX^A')-4- 
31 ^ A* — 2 - T * 7" X X X 49 * 0-05 %<0 

Triton 100 <h ± £ O ft? * 30 t 

X-2 B « tt I* * 0 RlO«^ftStxf ^tmi(b 

u-c»p>tt^a^»^^^ftfdi <t R *s k & si 

1r* i IWft^^ io * ft b *l fc e 

0}^° -40" C 0=1. OHO* s ) 

NMR ft f( 1 X- # <b K tc it # <0 * K <h - 

^mn 2a 

(3S f 4S)-1-(4->h**'7xs4,) 
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— 3 - C ( IB ) - 1 - tKo^^x^/u)- 
4 - x f- ^ a* - 2 - T -tf ^ y y ^ 



OH 

A. 



OOHj 



T'^ffWiJlJOi. ^f7-^' ( Oarboxyl ic- 
ester hydrolase BC 3. 1. 1. 1 ) 500 # {£ £f 0.1 M 

y $ & a c PH7.0 ) k m u , :n>c«i/- 

14-h7y*-1 — ( 4 - > h ^ ~'S ~7 x. — A' ) 

3a C ( 1R* ) - 1 - 7±h*-yx.1-*') 

— 4 - jl - a> - -y 60 ■? * #0 

. h ^ * flo T * h y O 5 %7kg 

to 12 -9 a> ^ p> n c 

r a 322" -85° ( 0=1 ; OHO/, ) 

nmr w ^ n m 1 -cnhtLtz\t&m<o*:n.t — 
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^^^l 1. 

— A' — 2 — T -fc' ^ '/ S -~s 
O 

ch 5 rr 

y a s-* j\s As 7 -T \L V 1 7 £ > ^ U 

y20»/|Cjg«L, 0. 8 7 ml <D 7 *) As 7 $ y Hi (f 
fcTkifoP&^rZ'ytr^iP^lJQjt^ 20 'C, 20 

# C4 ft # o £ 3fi f£ . 6 ft A « #*/-JH.56 f 

* fia X % g£3?BH3lT-2o t £ U „ o ^ -C y 
x y 1.76 ^%-(5iia*c-c^ra^.5o 

& 1. s b$ 53 ^ x & j& ® s * 20 *c k * 0 

» « * y y * * 5 * h . a 

'h^?7<-(«ft>f->y)fc#t, Bf 

= 0. 4 22 O @ ff] <fc ^ ft 6 9 \n * ft a 

Bp 9 5 - 1 0 5°/a03 w Hg ( ^ffi j^I ) 
NMR (0D0* 5 ) d : 2.28 ( 3H, s ) , 156 
( 1H, d, J = 2Hz ) , 23 - 4.3 ( 2H ) , 



4.2 4 ( 1H, d, J=2Hz ) , 4.5 4 ( 1H, t. 
J=2Hz ) , 4-95 - 615 ( 3H, m ) 
IR (Liq. ) CW" 1 : 1760, 1712, 2110 

de - 1 K»J a- — 3 — T -fe 7- a- — 

4 



x f- - - 2 — 7 M f~ -S S y 



O 

CH5 |— f 

0^^ 
Ph 



Ph 



20 ml K m M L , 2.8 2 f <D -< y * t K U a* T « 
y&^j»7lC«t«'/*^!?A 2 f & *D 20 # 
ffl & ft «, £ifi&, SiiraiU, 
ft > T " v 3 0 ml K i& m L „ 1. 5 7 f <0 -f $ * */ 

-A-*»a;e.3##H»T-20 t k: *n -f * „ 

i/O-^fy^;- 20° — — lOt XflO 
8SM)o 20«*O«| ft > tu^jDA., RIO« 



^^feo gjsts^^, % m * y u * ^ a/ 

x*-ju=3 : 1 ) fcj: Oft^tiiete^U^ 
3. 2 nij|p,nt„ 

Rf = 0.35 ( a ^ V- y I g^^x^A- = 

2:1) 

NMR (ODO| 5 ) d : Z21 C 3H, s ) , 132 

( 1H, d, J = 2Hz ) , 4.22 C 1H, J = 2Hz ) , 
4.45 ( 1H, t t J = 2H2 ) , 5.86 ( 1H, S ) , 
7.28 ( 10H, s ) 

IR (Liq.) cw- 1 : 21 20 , 1 760 , 1 720 

d/-3,4 - h 7 s * - 1 - 7 'J ^- 3a - 
( 1 - fc Ko^yx^-A^) - 4 - x^-yu - 2 

- r -tr f y s y 



OH 

0H 5 rn 

o^ N ^ 

d< - 1 - 7 >J * - J - T-t^A'-4-x^ 
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— /u — 2— T M f- y y y 400 «? ^ > ^ / - 5 
•I K m ffl U , 7k ft T 86 ■? <0 NaBH 4 i£> o < 0 HQ 
* . [5j©fCX20#raft#&fifcB£*^A,* *0 ^ 
i£ & 7* * flD £ , W $ J3 V 7* ft 3 ® . jfc7kMgS0 4 

KxK&&®m%* 0 

A, ? f y Y?a^Y?77'i-(V? a -** J * 
y:frm* + A>=i : I. Rf = 0.3 £21 )K X 0 

i w <b -fr * 300 »?fi^p)nfc« 

NMR (CDO/j) -3 : t.25 ( 1.25H, d . J=6.5 ) , 
1.29 ( 1.75H. d, J = 6.5Hi ) , 2.4 5 ( 1H, 
m ) , 3.0 - 3.8 ( 4H, m ) , 18 — 4.3 
C 3H, m ) . 6.1 ( 3H. m ) , 

NMB O 1.25 t U3 O ■/ / ^ ^ O it ^ P) R*/ 

a* = 1/1.4 t^Uii^M^/xofco 

fx ** * EL * NaBH 4 <o ft 9 K k-*u^ b 7 
^ K ^ ffl ^ t P) & fc m * a ; » tt te o 

m 4. 

d/ - 3, 4 - h 7 v ^ — 1 — T'J^~3a- 

( 1 y V A A,**r-y^f-As) - 4 - i^-- 

~T M *r * S ~s 
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OCOPh 




£ 5% 00 3 It J: 0 « fc s* : R* * 1- < : i O & 

^^)(07 ^ ^ - yu ft; 800 ■? 20 ni <D I 7k f )• 

< ^2.34 ? & t>- ^ & # # 1 9* m t> a z <om 

m K m U K X T ;/ y i3 A* # s & * x a, 933 
V trn . 3 0 # NI tit f* o £fe a * *■ ^ * 

fio * 7* ft 2 IsJ , ugso 4 KX&&o ®t&W&&: 
y y * a* y K.yhy'°-*hy'y74— i-y 
; o ^ + t y :^Bgcx^A.= s : 1 ) K J: 0 W 

5* * <h @ &3 ft 917 & <b H <, 

NMR (ODO/5) J I 1.50 ( 1.25H, d, J=65Hz) # 
1.54 ( 1.T5H, d, J = 65Hz ) , 154 ( 1H ) , 
3.3 - 3.8 ( 3H, m ), 3.9 — 4- 4 ( 3H, m) f 
4.9 ~ 61 C 3H, m ) , 7.2 - 7.6 ( 3H f m ) , 
7.8—8.1 ( 2H, in ) 
NMR Ol. 5 0 t 1.54 0 '/^f^Oiti>e> R*/S* 
= 1/1.4 X £> Z> C t h t t£ O tz o 



ffj 5. 

— 3. 4-h^^^— 1 — T'Ja^ — 3« — 

C C 1R*) £yy<>u^-^yx^^3-4-7 

d/ - 3, 4 - h ? x .* — 1 - 7 'J ^ - 3a - 

C ( is* ) :y/>f^i-*-yif^3-4- 

^aL^/u^ja-x^-^/u — 2 — T *r -y s y 



OCOPh 
CH 5 Pf 



•8Ph 



OHj 

PhCOO 



,SPh 



o 7 7 ^ 10 elegit, tK 1^ T n - / t /KJ 
^-^A^^IfxtfiC 162 m*^/iO 2.4 * 

loXi. * v 30 -78 t m #£p 

( B*. 3* <0 * 9 ) 9W 10 i/f h 7 

t Ko 7 ? yjS*tH0X, -78 t IC X— 

(HHKHfio Ol^t, J. Am. Ohem. soc, 99 , 
4405 ( 1 377 ) O^fcf ^filttt 7xa/u^y*' 



y *f- st * A* ft * — h ( 0SSO 2 0 ) 972 "? O10 
«^h7fc K o 7 ^ / JOt %o -78 C 

Ty*-v^7k*1mJL* Q fi^S^f ^K-CfttU 
^ . ft til « *T £3 fa TjC tc -c TiC fto Mgso 4 te-c 

^ ^ , jg «t S ^ ft 'J * ^' ^ 7 f y K ^ c ' h 

jr 7 7 4 - ( '/ ^ n * t y :g^^x^^ = 
10 : 1 ) J: 0fff?tSWOft*<? 520 «»isj: 
Cf s* it 200 * fttff & *t£« ' 

b* : . if = «i (tffk^t^y ) 

NMB (ODC4 5 ) « : 1.52 ( OH 5 , d. J = 6.5H2 ) 9 
3.54 ( 1H, d, d, J = 6.5, 2.5Hz ) , 3.6 — 
4.4 ( 2H, m ) , 4.51 ( 1H, d, J = 15Hz ) , 
5.0 - 6.0 ( 4H, m ) , 7.1 - 7.6 ( BH, m), 
7.9 - 8.2 ( 2H, m ) 

IB (Liquid ) Os" 1 *. 1 760 , 1 7 20 

3* : mp 70 - 1 t B f = 0.31 ( & it / 7 

V y ) 

NMB (ODCJ5) d : 1.55 ( CH 5 , d, J = 6.5HZ ), 
3.3 - 4.1 ( 3H. m ) , 4.29 ( 1H, d, J = 
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2.5Hz ) , 4.9 - 6.1 ( 4H, m ) , 7.1 - 7.6 
( 8H, m ) , 7. 9 — 8.2 ( 2H. m ) 
IR ( Nuj ol ) c*- y : 1 7 6 0, 1 7 2 0 

m «• 

dt — 3. 4 - h ? y ;* - 1 £ y y t K 'J A/ 

-3a-[ (13*) - 1- t K" *-xxf ^) - 
4 - jl f ~ A* — 2 — T -fe* f- *J / v 

CH 5 

HO I I 

i-Nv/ Ph 

0 T 

Ph 

^^fl|20df - I : y y t K y A- — 3 — 

t -t 7- a- — 4-x^-a^ - 2 ~ y f- v y v 

1.8 30 d^O / ^ y - ^Kjgi t, -20 t 

K t NaBHj 250 «* * )tlD i& frC X 5 ft M fit # 0 

#£#7K&0*B^^^^*fla*, 3e fi£ 4fc * S£ l# 

A ?- A* 3fi tt 8 7*C?fcte. Mf?3 0 i IC "C Kfifeo JS&S 
( y ? a^*cV-~s / - \/\ ) K X 0 
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<fc 1fe 60 0 «P 6* A <h L -C & h K o 
mp 10 5° 

NMB (CDC/ 5 ) <5 I 1.29 ( 3H. d, J=6Hz ) , 
2.32 ( 1H. d, J =2, 5 Hz ) , 3.26 ( IH, dd, 
J = 5, 2.5 Hz ) , 3.8 9 ( IH, I. J = 2. 5 Hz ) , 
3.8-4.2 (lH,m), 5.93 ( 1H ( s ) , 
7.1 - 7.4 ( 1 OH, m ) 

&%sn 7. 

d* - 3. 4 - h y v ^ - \ » v y k K i) ^ 

- 3a - [ ( IB* J - 7 -t h f > I f ^ ] - < 







- ^ - 2 


— 7 *i f- 's 




J; O* d< - 3. 4 


- h 




v ^ - 1 


— -< y y t 


K U ^ 


- 3a - C ( 


13* 


) 


- 1 — T 




*■ a- 3 


- 4 - x ^ 


/u — 


2 


— ~T *f- 


v> y y 







OOOOHj 
OH H - | — r 

cr Y 

Ph 



Ph 



OH 5 

^ 

OHjOOO S * I | 

Pb 



- /u # 1 f «rii 9 '^y 5 o«&tfjfc*ft«5 irffc 

ij * yju? ^Sf t ? a h ^ 
K X DWSf*ilWO3*^ 400 «**f IC^B* 
8* # : mp 1 23°, 

R f = 0.64 ( J£ffc > ^ U ^ : S^xf = 20 

: t ) 

NMR (ODO* 5 ) J : 1.35 ( 3H, d, J = 8Hz ) . 
1.88 ( CH 5 . s ) , 140 ( IH, d, J = 2HZ ) , 
3.40 ( 1H f t, J = 2.5Hz ) # 3.74 ( IH, t, 
J = Z5HZ ) , 513 ( IH, dq, J = 6-5, 3Hz ) , 
5.92 ( 1H, s ) , 7.28 ( 1 OH, s ) 

IR (Nujol) CB- 1 : 1 770 , 1 73 5 , 1 6 00 

R* <* : t& KVd 

Rf = 0.4 5 ( Jgffc s \s v : R & X = 20 : 1 ) 
NMR (ODO/3) S : 1.30 ( 3H, d, J = 6Hz ) , 



1.92 ( 3H, s ) , 138 ( 1H, d, J = 2Hz ) , 
3.36 ( IH, dd, J=Z5. 5.5Hz ) f 4-01 ( IH, 
t, J=2Hz ), 5.14 ( IH, q, J = 5.5Hz ), 
5,92 ( IH. s ) , 7.28 ( 10H, s ) 
IR ( Liq. ) : 1 770 , 1 7 40 

8. 

d/ — 3.4 — h^y.* — 1 s y y ti V U *s 

- 3a - C ( 1R* ) — 1 , 1 y ✓ 4 it *t *S x 

f /i' ) - 4 — x ^ - 2 — T-b'^-yy xfc I 

- 3a - C ( 13* ) - 1 - ^yy^^u^-^yx 
^ ^ ] - 4 - xf - 2 — 7 M S -y 




Ph • ph 



& 5£ W 8 -C*3 Al 592 cyOT>a,3-^^ ( R* 
9 y *C ® ^ U % 105 h tj7xc^*^7^ 
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y & V 440 «»<0?rIi(«illDjL5o 

4 1 7 T JJ0 . *^JPI^H<0 ; e^'Ot 

Mgao, k x &® m w * u , »s*^)n' 

7 t* * h'^o-^ h >r 7 7 4 _ ( ^ a ~> * «r 

x:Bfca£*^A>=io:i) icj:0fll»-f%£ 

g ft O R* W 3 4 8 *> J: O' 3* 11 7 A* 1% <b ix 
a* : mp in' 

NMR (0D0/ 5 ) 9 : 1.45 ( 3H. d, J = 6Hz ) , 
140 ( 1H, d. J = 2Hz ) , 3.55 ( 1H. dd . 
J = 2.5 & 1/ SHz ) , 4.15 ( 1H, t, J = 2Hz ), 
5.4 1 ( 1H, q, J = 6HZ ) t 5.94 ( 1H. s ) , 
7. 1 ~ 7.5 ( 13H. m ) , 7.7 - 7.9 5 ( 2H, 
m ) 

a* (4c : flB $0 

NMR (ODOi 5 ) ^ : 1.50 ( 3H, d. J=6Hz ) , 
Z38 ( 1H. d. J = 2Hz ) f 3.5 5 ( 1H. t, 
J = 15Hz ) , 3.86 ( 1H. t. J=15H« ) , 

^3^^IJ 8 t^fiScLtB* / ^fr 348 

-78 t -Cttff ft 270 *o 

/u * * - h * fln *. , -78 r K "C 30 # ft f* , 
S^xf /uO^t-fifkT y * - * A tK S « * flD 

* o *f « « * 7* ft & Mg80 4 ICt^fto S Sfc S 
^ & , »St 'V I) a h / 7 7 

-tis#a^*itv:&m*i-A'=s : 1 ) tc 
J: 0W«t*i@WOaH 370 * e> ;K/c 0 

NMR (0D0< 5 ) * : 1-^6 ( *H, d ( J=6Hz ) , 
3.61 ( 1H, dd, J=2.5, 6Hz ) , 4.42 ( 1H. 
d, J=15H2 ) # 5.50 ( 1H, q. J = 6Hz ) , 
6.08 ( 1H. s ) t 7.15 ~ 7.7 ( 13H. m ) # 
7.8 - 8.0 ( 2H, m ) 
IR ( Liquid ) ai" 1 : 1 760 , 1 720 . 1 600 , 1 580 
^^f? 8 tlUbKt 8* ^ x / -f A# 86 ■* 

NMR (0D0* 5 ) « : 1.53 ( 3H, d, J = 6Hz ) , 
160 ( 1H, t. J=15H2 ) , 4.11 ( 1H, d t 
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5. 44 ( 1H, dq, J = 6, 2.5K2 ) t 5-90 ( 1H, 
s ) , 7.1 - 7.5 ( 1 3H. m ) , 7.7-7.96 
( 2H, m ) 

d* — 3. 4 — h 7 ^ — 1- x fc K 9 a- 
- 3a - C ( IB*) - -<^y^f ^] 



- 4 - 7 


x-A^fi-xf-^ - 2 — 


7 M f- 


y y 


/ io J: r>* 


df-3.4-h7^^ - 1 - 


- -< v 2 




K 9 a* - 


3a - C ( IS* ) - 1 - -< 


y / 4 


a 




A'] — 4 — 7 i — /U^^-i 


T - ^ 


- 2 


- 7 * ^ 


*y s y 








-v#t>f^^^7f^ 0.2 2 •/ *T 7* "T h 7 
t Kb 7 ? y 10 lOCjUHL, 0. 5 6 <Q n - :/ 
^/uU^!>^^^^y«L( 1.62 m*Vi/ ) * »0 
X.. 30 ^(UjTK^Ttt^-f ^>o -78 tte^^ll, 

J = ISHZ ), 5.54 ( 1H, dq, J = 65, ISHz ), 
6.03 ( 1H, s ) . 7.1 ~~ 7.6 ( 18H, m ) , 
7.8 - 8.1 ( 2H, m ) 

&f%W 10. 

di — 3.4 — h 7 y * — \ 1 y y K y \) a, — 



3a - C ( 1R*) -1 - T •* ^-yxf /u] - 4 - 



7 


jx^yu^^ai^^yu- 2 — 7 M f- y J y *5 £ 




d$ — 3.4 — Y 7 y x - \ y y yl y. \) a* 




3* - C ( 13* )-1 - T -fe h + '/x t > ] - 


4 


-7i^A-^jrx^^A--2 - 7 M y S y 




•9 W h ti tc o 
mp 120° 

Rf = 0.41 (ilfk^f i/y :ft^xf/u=2o:t) 
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NMR (CDO£ 5 ) d : 1.30 ( 3H f d , J = 6Hz ) , 
1.93 C 3H, s ) , 339 ( 1H. dd, J = 2. 5. 
6Hz ) , 4.20 ( 1H, d, J = 2.5H2 ) , 
5.16 ( 1H t q, J=6Hz ) , 5 9 7 ( 1 H, m ) , 
7. 0 ~~ 7. 4 ( 1 5 H , m ) 

110 -f i^«bti/c„ 
B f = o.48 ( fi^by f u y : fteKif ^ = 20 : i ) 

NMR (CDO/ s ) d : 1.38 ( 3H, d. J =6 Hz ) , 
1.92 ( 3H. s ) , 145 C 1H, I. J = 15Hz), 
199 C 1H, d, J = Z5Hz ) , 5.15 ( 1H, d ,q 
J = 6, 3Hz ) , 5 9 9 C 1H, s ) , 71 - 7.5 
( 1 5H, m ) 

mnw 11. 

dj — 3.4 — 1-( A - / h *r >y 

7 x - A/ ) - 3a - [ ( IS* ) - 1 - T -t h * 
y i ^- ^ - 4 - :n ^ = ^ — 2 - 7 * T ~y S * 
As J: O" d / - 3. 4- h y y ^ - \ - ( A - / y 
+ >y 7 X. =. a* ) — 3« - C ( 1 R* ) - 1 - T -fe 



^R3B361-280295 (16) 

b ^-Vx^/u J - 4 - X ^ _ 2 - T -tf <f y 




-3,4-h7^^-1-( 4 - > h 4* «y 7 X ^ 
) _ 3a _ ( l-tKa^*XX^/u)-4- 

* ^ ^ *, _ 2 - T-fe'^-^y > (^^8859-265962 
<0&3*fr\MKfcW) 2 70 ( R* £ s* <D & & 

m ) * t* u * y 300 7k fi£& 300 v @ 

is i$fil!£l»cttt. fltTkVc&tf.fifciKx 

t^lCtHSffio 1*^#7jC& TjCft & MgS0 4 ft "C 

# & o & & a * & 59d & * f 'J * <f A* 7 M ' v V f 

t §^i<0 S* 85 Vi» I^* 180 if £i 

» h ft tZ a 

3* # : R f = 0-34 ( « ft > f U y ) 



NMR (CDC* 5 ) * : 1-42 C 3H, d, J=65Hz), 
2.0 ( CH 5 . s ), 2.55 ( 1H, d f J = 2Hz), 
3.57 ( 1H. dd, J = 5, 2.5Hz ), 3.76 C 3H, 
s ) , 4.31 ( 1H, t # J = 2.5Hz ) , 5.30 
( 1H. dq, J = 6.5. 5Hz ) , 67 - 7.6 ( 4H, 
A 2 B 2 S2 ) 
R* ffc • Rf = 0.26 ( « f > f U y ) 
NMR (CDO/ 5 ) d I 1.40 ( 3H, d, J = 6.5Hz ) , 
10 ( 3H. s ) , 2,55 C 1H, d, J = 2Hz ) , 
3.45 ( 1H, dd, J = 6.5. 2Hz ) , 3.76 ( 3H, 
s ) , 4.50 ( 1H, t. J = 2Hz ) , 5.27 ( 1H, 
q, J = 6.5 Hz ), 6.7—7.6 ( 4H, A 2 B 2 g> ) 

it 

d/ - 3. 4 - h 7 y .* - 1 - ( 4 — > Y*J/ 

7 /u ) - 3a - C ( 13* ) : ^ y /u * 

* *S f- * 1 - 4 - x^^^u - 2 — ~7 M f- S 

y*jJ:r>'d*-3. 4 1/^-1 - ( 4 - y 

^■y7x^//)-3a-( ( 1R* ) - 1 - 

~s V -\ ^^t'Vif/^) - 4 - x^=yu — 2 - 

T -fcf 5- & S * 




1 to X 1/ 2 (O 35 m K & C X & h *l z <*e 
-3.4 — h^v,*-!— ( 4 — / Y * */ 7 x =. 

) — a a - ( 1 — t K o * f * t * ) - 4 — 
a: ^ ^ ^ _ 2 - 7 T * S * (#1183 59-265962 
•^0^^^12*Cie®)* # SI # & & ffi *5 i 7>* 

S*<a^ o h ^7 7 -f - IC J: Offl«t?> i is* 
- * Ko + vif ^fKiUSfllfejuj:^ 1R* 

570 V^^*T h 7 t y a 7 7 ^ 20 ml Km Mo 
jgfCh ij 7 1 - >u * ^ 7 'I v 1. 1 ^J&§ 
fiR 50 0 V%0!JD^.. **T 700 V07/'^*^* 

t 3 8>Kjftff, &ffiT«j»^®*U. % ^ * f 
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: ftfgx f = 5 : i ) ic J: 9 ffl 
& t IM<0 R* # 500 «7 A*^ b ix t o 
mp 101° C x-r^^PjWfefa ) 
R f = 0.5 ( J£ ft > ^ u ^ ) 

NMR (ODO/ 5 ) * : 1.55 ( 3H. d, J = 6.5Hz), 
2.55 ( 1H, d. J = 2.5Hz ) , 16 C 1H, dd . 
J = 6.5, 15Hz ) , 170 ( 3H, s J , 4.6 
( 1H, t, J = 2.5Hz ) , 5.46 ( tH, q, J = 
6.5 Hz ) , 6.7 - 7.6 ( 7H, m ) , 7. 8 — 
80 ( 2H. m ) 

ia (Nujol)£a- 1 I 32 80 . 21 40 . 1 7 45 . 1 7 2 0, 
1606. 1590 

IS* - t K«*S>x^A*f* 500 ****** ft 

>t i/y^is 340 h V * + *> 7 * y ft # 

ftO$Slfffl^ ° 'J Ki 1 0 B£ fcl ~ 1 5 B# fal & IB 

« * * ffl eft * K t ~ 8t mm & , TkCfeo Mgso 4 

K-c%.&&®m®*-r * t @*)<o s* # soo * 
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a f = a 6 1 ( ^ fk / t f y J 

NMB (ODO/s) <* : 159 ( 3H, d, J = 6.SHz), 
Z55 ( 1H, d. J = 2. 5 Hz ) f -3-7 ( 1H.S), 
3 7 0 ( 3H. s ) , 4.38 ( 1H, t, J = ZSHz), 
5.5 3 C 1H. d.q, J = 6. 5 . 3Hz ) 

^ n m 1 1 

d i - 3. 4 - \ 7 V - ' 1 - ( < 
x s a* ) — 3a — [ ( 1 R * ) — * a- i A^^-^r-yx 
^ 3 — 4 — x ?- ^ a* — 2 — T -tf -y- *S J v 



OCHO 




# % #M 2 Lfc^ ffit-if?n?> d< - 3.4 

— h 7 y * — 1 - ( 4 — > h + -y 7 x - ^ ) - 
3a-C(l8*)-1- t Ko*'/*f 
4 - x ^ a- — 2 - 7 -V f y v 100 * & X h 
7M'«77^3.agil, & 70 * ft 
h I] 7 X z ^/ ^ ^ 7 x 230 *4:ftD£.%o O V.- 



x- >k ft- T 150 * <o r y -X *7 A- V & v> X A, 

r 5 v 4 - ( y ^ ° ^ * ^ y : 6^®x f = 
2 : 1, Rf =0.4 ) K X *) « KtSti^ft^ 
% 5 0 Vi'^^Kto 

mp 79 t ( ^xf^x-f /u^Pj^fefi ) 
NMR (0D0/ 3 ) * : 1-46 ( 3H. d. J = 6.5Hz), 
2.54 ( 1H. d. J = Z5Hz ). 3.49 ( 1 H. dd , 
J = 6.5. 2.5Hz ) , 174 ( 3H. s ) , 4-4 8 
( 1H. t, l = Z5Hz ) , 5.38 ( 1H. q. J = 
6.5Hz ) , 6.75 - 7.55 ( 4H. A 2 B 2 M ) . 
7.98 ( 1H, s ) 

14. 

— 3a — ( 1 — U V a + *S r * ) 




^ 3* #j 1 *> i: o* 2 <o^iS£K:$Ct^)5!t$n?) 

d/-14-b7^^-1 - ( 4 - > t * V "< 
x y A- ) — 3— T -t A* — 4— X^^A-— 2 — 
y (^1118 59-265962 <0 & 1% W * 
K K ) 460*%^ , h7*iKa77X6^&O f 
> ^/- A *3«*<Ote-fr«fc:g#L. otic-c 
NaBHi 6.0 * *KJ * * o 10#&fi*S&X^A.*fl0 

* . SfcK^SaSzfcfcan**, W * « * # * L * 

7k«t«:, Mgso 4 k x ftfcfeo &mm2:&&m*'y 

= i ' 1. Rf*a3) ic 

NMR (0DO4 3 ) * I 1.24 ( 1H f d ( J = 6.0Hz ), 
1.28 ( 2H, d. J = 6.5Hz ) , 2.3 9 ( 1H. d, 
J = 2Hz ) , 170 ( 3H, s ) , 12-14 
( 1H, m ) , 17 — 4.2 ( 2H. m ) f 4.59 
( 1H. d. J = 15Hz ) , 6.70 - 7.25 ( 4H, 
A 2 B 2 §l ) 

1.24 t 1-28 O-^^^A-OJfcj&^fc R*/S* = l/2 
X- * t t & W h & t t£ O tZ o 
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*nm is. 

* ; *y 



OCOPh 

r;A. 



OOH5 



£ ^ n 1 < X- ft h fx. tc it & % C R* t a* <0 iE 
& %0 ) 3 ? ^ 80 i/<0|5^f F 7 t V o 7 7 v K 

SfcfcKl^^x^A,fcj!ra*W«J0*7JC$fc* MgSO, 

-C £ & & , gtttfg* L t^^tiift/g^r # 
R* t s* OI^In 135 f <b n fc 0 
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* * o 

R* * : 

NMR (ODO/j) (J : 1.43 ( OH s , d, J = 6Hz ) , 
2.5! C 1H. d. J = 2Hz ) , 3.49 ( 1 H , dd , 
J = G, 2H2 ) . 3.73 ( 3H, s ) , 3-8 - 4.3 
( 2H, m ) , 4.70 ( 1H, d, J = 15Hz ) , 
S.40 ( 1H. q, J = 5Hz ) , 6. 6 - 7. 6 ( 7H, 
m ) , 7.8 ~ 7. 9 ( 2H. m ) 
16. 

d I — 3. 4 — h 7 X ^ - 1 - ( 4 - y J. df- y 



*< x y a, ) - 3a — I ( ir* ) - 1 - 


- > y 4 


- 4 _ 7 x ^ 


jf- X = A, 


- 2 - 7*f yiii^ I 4 - h 


7 V * — 1 


— ( 4— > K -V y ^ ) - 3a - 


" C ( 18* ) 


— 1 s y y 4 ^^t'/it^]- 


4 - 7xc 


A*f-*3L1- — 2 - r-tf^^y ^ 



CH» 



OOOph 



oiXjor OOHj 



Phooi 



OHj 



OOH3 



0.7 1 ffl O -N * ^ > ^ ^ ^ ^ y £ ^ h _ fc 

+ 1.6 2 m *a,/^ ) * 

S K £ a* fli is fc-c^ficu/c-<xy>f 

( R* f 5*<Oi?0 ) 1 ^10^THPjg«^jD 
RiSKt 1 l^r^^tio O V-t? 7 X ^ a, 
^^■^yf^^^** - h 767 O 10 THP 
®«^T»DA^tC1B#f«^^^ %0 

h ;T 7 7 < _ ( : fife x ^ . a- = 

10 : 1 ) k x o ami* *-r*t 

R* * : sro^*i»P,Kfc»«t4toK 

R f = 0.48 ( ts<t> ^- u v : 5*6*0:^=20 : 1 ) 

NMR (0D0* 5 ) d : t 4S ( 3H, d. J=8Hz ) , 

3-54 ( 1H, dd, j = b, ZSHz ) , i72 ( 3H. 

* ) , 4.05 ( 1H, d, J = 15H2 ) , 4.68 ( 1H. 

d. J = 15Hz ) , 4.37 ( 1H, d. J = 2Hz ) . 



5.48 C 1H, q, J = 6Hz ) 9 6. 6 - 7.6 ( 12H, 
m ) B 7.75 - 8.05 ( 2H. m ) 
3 * & I 1 8 0 m & ft h tL o mp 8 5 t ( x 

NMR (ODO/j) ^ : 1.54 ( 1H. d, J=6Hz ) , 
3.5 - 3.8 ( 1H. m ) , 3.7 4 ( 3H, s ) „ 
4.0 ( 1H f d, J = 15Hz ) 9 4.72 ( 1 H, d r 
J = 15Hz ), 4.12 ( 1H. d, J = 15Hz ), 
5.50 ( 1H. qd. J = 6. 3Hz ) , 6. 5 - 7-7 
( 1 2H, m ) , 7.75 - 8.05 ( 2H, m ) 

IR (Nujol ) cm-* 1 1 755 , 1 732 

# m m 17. 



y x 


- A. ) _ 3a - £ ( 1 S* ) - 


- 1 - -< y y -( 


A- * 


^•yxf-A') — 4 — 7 — 


A' ^ ^" X ^- A/ 


- 2 


- 7 M + *J> J J:^' d< - 


- 3, 4 - h 7 v 


— 


1-(4->f^-y7x^ 


/u ) - 3tf - 


C ( 


ir*)-i — : ^ y * * 


^ y x. ^ a, ) — 


4 - 




-7^f ^ 
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t K«7?yn^ic»»t, jk % T 1.1 b «/ © 

„-/tiui)f^A^ + ty«( 1.6 2 m 

»c «r ai u . **«i2-e»5)*ifc«* Ky/ ^ 

*1W*, -FB ttl BJMttfft*. -5^"C7X 

h ^ t K o 7 7 * ® K* *n , -78 r: (c t X5 - 

ffc Mg30 4 Kit ****** 

* /u o -.r ( '/ ^ B ^ + ^ y : 

fc ! rft x f >u = 5 : 1 . Rf = 0.3 ) K X 0 « ** "f 

*£;ifc)©s*te630 ^ ^ *b „ 

B f = 0.4 ( « it / T * * > 



OCHO 




3:9) 440 ****** Kay***** 
Lh 9 7*»*'**7'f y 8 90 * ftO* ^ S* 
*flo;t*o ft" T 354 * © T V & i> 

p y y ^ - ( x : 6t & * ^ = 

R f =0.33 ( tttflS > * * * : ^® ** A ' == 40 : 1 } 
NMR (0D0/ 5 ) « : 1.35 ( 3H. d, J = 6Hz ). 

148 ( 1H. d. J = 2Hz ) f 3-33 ( tH, dd . 

j = 6. 2Hz ). 3.74 ( 3H, s ), 3.90 ( 1H, 

t f J = 2Hz ), 3.95 ( 1H, d. J = l5Hz ). 

4.52 ( 1H. d, J = 15Hz ), 5.21 ( 1H, q. 

j = 6Hx ), 6.6 - 7.3 ( 4H, A 2 B 2 SI ). 
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KIMS 61-280295 (19) 

NMR (ODC* 5 ) * I 1.59 ( 3H, d, J = 6Hz ) , 
3.70 ( 3H. s ) , - 3.7 ( 1H ) f 4.6 2 
( 1H, d. J = ZSHz ) , 5.55 ( 1H. dq, 
j = 6. 3.5Hz ) , 6.7 ~ 7.6 ( 1 2H, m ) , 
7. 8 — 8.0 ( 2H. m ) 

* a* * * <i * * * -y* t m&K&Lfc. &m 
tit iw<ORH^#e>nfco 

Rf = 0.28 ( JS ft > f V ) 

NMR (ODOl 5 ) 3 : 1.56 ( 3H. d, J = 6Hz ) , 
3.84 ( 1H, dd, J = 6. 2.5 Hz ) , 3.72 ( 3H f 
S ). 481 ( 1H. d. J = 15Hz ). 5-51 ( 1H, 
q. J = 6Hz ). 6-7 - 7.6 ( 1 2H, m ), 7.8 - 
8.0 ( 2H, m ) 
IR (Liq.)^" 1 : 1750. 1712, 1600, 1580 

&mm is. 

d^-3,4-h7^^-i-C4 - / y * y 

Ky^)-3«-C C 1 R* ) - 1 - * g * »* 
+ i/ X <f- » - 4 - i ^ A< - 2 - T*<f-j*S y 



7.8 9 ( 1H, s ) 
# *J 19. 

dj - U - h 7 ^ - 1 - ( ' - * h » 
^ y -x ju ) - 3fl - C ( IR* ) - 1 - T * h + 
v/ i ^ ^ ] - 4 - :n - ^ - 2 - T -tf 7- g J y 



OOOOHj 



0H S 




**Wl4t?»e>*l.fc<k4>*(»*t8*0 4 

^0 ) 20 0 **fflv>t^^fq7 tra^^SC 

( o-sff y : > = i : 1 ) K X 

tStoit&Vo 200 m ti*$t h fro 

R f = 0.56 ( y^ a-N^t ^ : ft^^t ^= 1 1 ) 
NMR (OD04 5 ) J : 132 ( 3H, d, J = 6Hz ). 
1.95 ( 3H. 5 ), 2.45 ( tH, d, J = 2.5HZ ), 
X32 ( 1H. dd, J = 6. 15Hz ). 3.75 ( 3H, 
s ), 3-92 ( 1H. d, J = 15Hz ). 4.70 ( 1H. 
d, J = 15Hz ), 3.92 ( 1H, t, J = Z5Hz ), 



5.20 ( 1H. q, J = 6Hz ), 6.7 — 7.3 ( 4H, 

a 2 b 2 g ) 

M 20. 

1 - ( 4 - jt V + *S 7 3. sz. ju ) - 3 - T -t ^> 



A* — 4 — ( 2.2 — v^xh + '/ i f ^ ) — 2— T 



OH 5 



COKt; 2 



OCHj 



^30 f KffHt Ul fOp-T-fyy AO* 

21 l&. * it / t is y 20 w£ K & te L ^ i ri 
^ ^/-^ 112 f * flO * „ ^r^% -30° £ L 
1.25 i/O-^f y^JoA., 2 ^WJ^^OSCia 

ffi<b>f-^^^zrax_. * Sfc & Mgso 4 K -c «; & 0 
fci £ J55t V -ft # a* <o 7 yC y h ^ o -=»• h >r 7 



«ra03 61-280295 (20) 



K j: Dtt«-r*£BB«><fc^4&930 ^ » p, n fc 0 
Rf=0.4S ( -y^ o ^ + f y : g^,g lf ^ = 1 . , j 
NMR (ODO/j) <9 : 1.15 ( 3H, t, J = 6.5Hz ), 
1.21 ( 3H. t f J = 6.5Hz ), 1.5 - 2.2 ( 1H, 
m ) . 1 3 5 ( COCH 5 , s ). 3. 4 -~ 1 9 ( 5H, 
m ), 4.2 1 ( 1H. d, J = l5Hz ). 4.4-4-85 
( 2H. m ). 6.8 - 7.5 ( 4H. A 2 B 2 ) 
£ 3! W 2 1. 

d/ - 3, 4 - h 7 y ^ - 1 ( 4 _ J \. * .y 
7x -^)-3°-( 1-fc K ° ^ y x t ^ ) - 
4 ~ ( 2.2-i?x.y>**/ x. 3- A* ) - 2 - T-k'^- 

•x y x ~" 



# ^ w 2 u c # h jx fc ib -a- w 6 u u «y v r h 7 

& 15 K 8* L . -20 t fct 150 -PCO NaBH 4 



774 — (ft^x^^: a-v^-ri/ = 2 : 

NMR (ODOi s ) * ppm . tfl2 ^ ( 9H m ^ 

1.55 - 160 ( 2H, m ), 113 ( 1H, dd. 
J = 15. GHz ). 3-27 - 187 ( 5H, m ), 
3.82 - 4.32 ( 2H. m ), 4.60 ( m, d. J = 
55Hz ), 172 C 3H. s ), 5.7 ~ 7.3 ( 4H. 

a 2 b 2 m ) 

£ ^ 09 2 1 

d/-l4~h;7X^-1-(4- / y ^ . y 
7 x ^ ^ ) ~ 3a ~ ( \ - y y 4 a, * * <y x 
f ^ ) - 4 ~ ( 12-^x|.»yxf ^ ) - 2 
-T * T * y V " 



CH 3 



OOOPh 



M 7k it > 7" U y f§ ft U , * 9 X y 0.2 ^ O 
^tft Af dl^ a 9 K ISO 20 U 

ix Z> 2k & % ~y \) ij ? a, ? a ^ y 7774-. ( ,^ 
^o-x^^y :g^^x^.yu = 2 : 1 ) K X 0 ft 
« "f * <b S BtJ « 260 65 ^ fi f- c 

NMB (0D0^ 5 ) ^ : 1.60 ( 2.25H, d # J = 6Hz ), 
1.55 ( 0.75H, d, J = 6HZ ) s 170 ( 3H t s ), 
5.25 - 5.75 ( 1H. m ) . 6.7 - 7.7 ( 7H. m ), 
4.69 ( 1H, t, J = 5.5Hz ). 7.8 5 - 125 ( 2H, 
m ) 

&nn 2i 

d/~14~h7X^-1-(4 - / h ^ y 

7 x s a, ) - 3 a ~ ( 1 : ^ y* >f ^ it + */ x. * 

As ) — 4 — ( 2 -*a^? ^xf >) - 2 - 7^ 
T *s J y 



OCH s 



OOOPh 
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OOHj 



«B3B3 61-280295 (21) 



OCOPh 




£ <* m 2 2 -c m b k tc it * m 2 6 ° ■» * * h * 

t. K o 7 2 ^8 ■/ £ * 2 / <Dt&^i§^^Sf**t, 

lciO«llt5tlWft^* « <0 * » <b K fc . 
Kf = 0.3 (glF^x^^:v'^a^^^^=i:i) 
NMB (ODO^s) * : 156 C 3H, d. J = 6Hz )« 
1.S4 ( 3H, d. J = 6Hz ). 25 - 3.5 ( 3H. 
m ), 3.72 ( 3H. s ), 4.10 ~~ 4.5 5 ( 2H. 
m ), 5.4 ~ 5.8 ( 1H. m ) . 6.7 - 7.5 ( 7H, 
m ). 7.7 ~ 8.0 ( 2H, m ). 9.74 ( 1H. br. 
s ) 
£ 4 fl 2 4. 

7 x. - a, ) - l<x - C 1 s */ 4 J* * * v 

a, ) - 4 - *^«K+-vyt a* — 

A* ) - 4 -7X^A^*# A* — 

2 -7 -M + 'J> J v 



OCOPh 




a, u ~7 i k : T * h — h 'J ^ = i : 

gj&tegjfcb, * A* « A* * -f $ ^ / 7 4 K 

60 ^Of ^7iy-^%ii2 fia 8t # -f & o 

A * , * <0 Ifc t: & 5 « 

B f 4=0.3 ) fc*9tf«T*ta#>^ 70 "**#^ 
#4 09 26. 

( 33 . 43 ) - 1 - ( 4 - / Y * yTXj^j 



^^fy23 -C»&nfc<fc'fr1fei40 * -T * r 
y 2 «* S » L , 100 * ) fc 

^ujfciUL, Tktffc, Mgso 4 "C-fciSfei" * • 
a*tt{l^iKS4:'^ o * u- y : fie & 

x a- = 1 : xomK-cfr&myy***' tlc 

KftLRf = 0.i £2J: 0 Baft** Si ■* b 

NMB (ODOJ 5 ) ^ : 1.51 ( 1H, d. J = 6Hz ). 
1.54 ( 2H. d. J = 6Hz ), 2.3-3.5 ( 3H. 
m ). 3.70 ( 3H t s ). 4.0 - 4.4 ( 2H. m ), 
5.3 ~ 5-7 ( 1H. m ). 6.7 - 7.5 ( 7H, m ), 
7.7 - 8.0 ( 2H, m ). 8-9 6 ( 1H f br . s ) 

m 25. 

d/ - 3.4-h7^-1-( * ~ > h * ^ 
7 x x a/ ) - 3a — ( i : y / <j a* * * *S 



- 3 - C ( IB ) - * " * * ' * + * * y IJ * 
# * 1- A, 3 - 4 - xf - 2 -7 *S 

y y 



Osi <+ 




A- 90 * DMF 3 K U , * - zf <f- * 

* / T *- *s >J ** 9 a ! J K 160 *9 Jk.U 4 i * J - 

A-36«***mAio0*fta2fcS L .o e^^^^^^ira^. 

7K«to MgS0 4 Kl-C^^^. 

^ * + y I & f * • 1 fctR f = 0.65<D 

tfj it 1 oo * ^ W tc o 

ta) 2 *° -112° ( c = t. OHO| 5 ) 

KMB (ODO< 5 ) 9 I 0.06 ( 6H f s ) r 0.76 ( 9H. 
s ). 1.26 ( 3H, d, J = 6Hi ), 247 ( 1H, 
d, J = 25Hz ). 3-29 ( 1H. dd f J = 3. 25Hz ), 
3.75 ( 3H. s ), 4.27 ( 1H, dq. J = 6, 3Hz ) . 
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452 ( 1H, I , J = 2.5Hz ), 6.75 - 7.5 5 C 4H, 
A 2 B 2 U ) 

27. 

(38, 43 ) - 1 - ( < - / h ^-7 7 X ^ A, ) 

— 3-C( 1R ) — t — / f A i? > f ^ y IJ ^ 
^ * I f > ) - 4 — 7 x^^^-^-x-T-^a- — 

i - y *• # ; y 




h 7fc Ka 7 ? ^ 2 jrfJCgSfL, -78 C fct 
^ ^ /f g ^ !7 ^ m a 25 ( 1 at if* 1.8 i 'J ^ /u 
:/ a> ij f- «7 a* * tf ^ * V y $0* -T8 t|c 

■X lm A. *Q fat* o y 7 x ^ ^ ^ /u ^ K75P? 

<n 1 s /:r h ^ t v.* o y y y w *^ ^ ^ — 7 S ° ^ . 

m % 7K sfc 3 (gi 0 M gso 4 k ~c # » & v ^ ° — * 



Wim 61-280295 (22) 
y : ^ x t /u 5 : i <o K X y * # *, $ 

% 3 8 * » C> *t . 

NMR (0D0* 5 ) 3 : 0.08 ( 6H. s ), 0.76 ( 9H, 
s ). 1.30 ( 3H, d, J = 6Hz ), 3.37 ( 1H, 
t. J = 3Hz ). 3.74 ( 3H, s ), 4.3 ( 1H. 
dq, J = 6. 3Hz ), 4.77 ( 1H, d. J = 2Hz ). 
6.7 -~ 7.5 ( 9H, m ) 

^^^J 28. 

( 33. 48 ) - 3 - C ( IE ) - t - jui; 
> t 'J y^ x yu ) - <-7x-/uf 



* x ^ - yf - 1 - T * T ? s y 




W 21 tl T X 7 X — Asitfc 60 n?£r 2 



« ^ ^ o < o »d x. i o i o &fl & # « & * f- 

<v * fin x. % Tkfto y ^ a ^ 

*-*fy = 2 : \ <o % X Rf = 0.54 

mp 7 6° 

C«3d° + 46 ° C C = 1, 0H0* 5 ) 

NMR (0DCi 5 ) 8 I 0.08 ( 6H, s ), 0.8 9 ( SH, 
s ), 1.28 ( 3H, d, J=6Hl ), 3.40 ( 1H, 
br.t, j = 3Hz ), 4.31 ( 1H, dq, J = 6. 4Hz), 
4,59 ( 1H, d, J = 15H2 ), 6.2 ( 1H. s ), 
7.32 ( 5H, m ) 



ItiWA H # ft it *fc 
<«A <£ m fir « 
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